Hypoxia suppresses chemotherapeutic drug-induced p53 Serine 46 phosphorylation by triggering HIPK2 degradation.
The molecular mechanisms by which hypoxic tumor cells escape radio- and chemotherapy are largely unclear. Homeodomain-interacting protein kinase 2 (HIPK2) drives the apoptotic program in response to DNA-damaging chemotherapeutic drug treatment by phosphorylating the tumor suppressor protein p53 at Ser46. HIPK2 is kept inactive in unstressed cells through ubiquitination and degradation facilitated by the ubiquitin ligases WSB1 and Siah1. Here, we demonstrate that HIPK2 is degraded during hypoxia in a proteasome-dependent and partially Siah1-dependent fashion. Concordantly, hypoxic tumor cells show an impaired p53 Ser46 phosphorylation in response to treatment with the chemotherapeutic Adriamycin. Remarkably, proteasome-inhibition rescues HIPK2 expression in hypoxic hepatoma cells and restores p53 Ser46 phosphorylation and caspase activity after Adriamycin treatment. Our findings suggest a molecular mechanism by which hypoxic cancer cells can escape chemotherapeutic drug treatment and suggest proteasome-inhibition as a promising approach to sensitise hypoxic cancer cells to therapy.